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 Abstract  
With the development of cell and biomolecule field, technique and method for 
researching are being put into a higher level. Its sole purpose has been to find 
solutions to the problem of dynamic detection in their process of life. Then further 
exploration of a series of changes in material and energy of cells and biomolecule can 
be gone on. And it is great significant for the development of medical or biomolecule. 
On the other hand, the Raman spectrum which reflects fingerprint information of 
material composition at the molecular level is being used in cellular and biomolecule 
field more and more widely. Along with the technology of Surface-Enhanced Raman 
Scattering(SERS) development, the application of metal nanoparticle which shows 
SERS effect in these fields is been paid more and more attention.  
One of the important ways to study the dynamic process of life in medicine or 
biology is to apply SERS technique to dynamic detection of cells and biomolecule, 
which is one of important aims of the national 973 research project, High Spatial 
Temporal Raman Spectroscopy Method for the Dynamic Detection of Living Cell and 
Biomolecule. This paper is a part of the project. Its main aim is to construct a new 
system which is able to detect dynamically SERS nanoparticle in living cell by 
integrating SERS and confocal microscopy technique. Specific tasks include: (1) 
establishing the software architecture of system, and integrating the hardware and 
software involved in system; (2) doing secondary development of all the hardware in 
order to control them by using of software; (3) acquiring and processing confocal 
images, implementing target detection and recognition; (4) researching and 
developing the dynamic target tracking algorithm of SERS nanoparticle in living cell 
and so on, and accomplishing the aim of acquiring dynamic sample Raman spectra 
finally. 
The research innovation of this paper is showed as follows. Firstly, a global 
optimization tracking algorithm based on local search is proposed, the tracking of 
single particle target is limited in definite area satisfying certain conditions, then the 















similarity criterion, and a way of globally optimal solution is adopted for tracking and 
locating of dynamic target particle, finally the Kalman filter is used to predict target 
position optimally. Secondly, the segmentation of particle image is accomplished 
effectively, especially gray-scale skeleton and distance transform are mainly 
combined to segment image of overlapping particles to complete the identification 
and detection of particle target; besides a bidirectional multi node data list which is 
suitable for particle tracking algorithm is proposed to process overlap and split of 
particles during the period of dynamic tracking; Thirdly, the dynamic Raman 
detection system is constructed, the dynamic spatial temporal sequence of Raman 
spectra can be obtained by controlling laser, spectrum instrument and optical 
components orderly. Finally, the system capabilities of tracking moving object and 
obtaining dynamic Raman spectra are verified by a series of experiments.  
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